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(57)Abstract: 

PURPOSE: To obtain a heat-ray shielding resin plate having excellent transparency, heat-ray shielding 
effect and processability, producible at a low cost and useful for building, vehicle, etc., by 
compounding a transparent resin with specific amounts of carbon black and an infrared absorber. 
CONSTITUTION: This resin plate is produced by compounding a transparent resin with (A) 0.01- 
0.3g/m2 of a carbon black such as carbon black graft polymer and (B) 0.04-1 .5g/m2 of an infrared 
absorber such as polymethine dye and pyrylium dye. Preferably, the component s is selected to give a 
minimum light transmittance of ^20% at 700-1400nm wavelength in a polymethyl methacrylate plate 
containing 150ppm of the component B and having a thickness of 3mm. 
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g/m 2 xv^^m^K^mm<o^mm^M<omM 

y y ^ (On^^WMmXO . 03 — 0. 2 g/m 2 , 
££lC»£LV^$&toS;fi0. 0 4—0. 15 g/m 2 -? 

/7 ^ ^ ItTOW^ 1 0 - 5 0 0 n m 

&?&r±l 0-6 0nm^ 

[0 0 13] 5tr-^7y^tUll, ^ilfft^ 
*/V^7y^ 77^^7 5'^ t-V^7y 
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[0014] *&w<DmL&mmz&&$thzmK&w 

IC % tfc^7 0 0—1 4 0 0 nmO©Hrt<D®/h#&gi§ 
^2 0%Sn c £ft*t>^aW£Ll\, S/h3feiSSa§^ 

^2o%^x^i:v>5.(^ri> *©**m»tta<o**i- 

[ 0 0 1 5 J *tc, ±&(DftKB»£1RMZ: 1 5 0 p pm 
£ 6 0 0 n mT<03t«Si§^ £ <DHJi 2 0 %#±. 

#£L<tt3 0%EJLhTf*><5^"t^a*bv\ 8fi60- 
0 n mT03fe«8ia*tt pra*»<o358fto B'£ £ ft S 
S/h3t^Si8^^^6 0 0nm^**l 

[0016] 1 8 0 0 n 

m%m^%tm$>X'b$^h<Dx$>r>^ £m%M<DmM 

0fKft90>ft2/3l*7OO~l 4 OOnm 
4>ttHfc&£'3iVCV'k<5 A 7 0 0— 140 On 

[0017] ^«iR^J«:I^Si5«^{c o . 04- 

i- 5 z/m 2 <Dt&mxwto~rz>^k&m*ti?> 0 i. 

5g/m 2 ^r«^5S^Jc«:!^S^^LT^l><i§ 

#l£££fift?^t>$>* 0 -*0. 0 4g/m 2 it) 

5o £9»3:L<tto. 1-1. Og/m 2 , £e>lc» 
£L<ttO. 1 — 0. 5g/m 2 Tfc^ 

[0018] mftmtmitc<>^x<o±&fmik#*m 

tefZ h<0. WhWftA 1 5 0 p p mtf$ 3 mmOsK 
y 7* *Ao« >>JW h4E*tttt &g 7 0 0 
— 1 4 0 0 n mOffifflrt<Og/h#^S^# 2 0%£lT 

fyg. try y *A3Rfi** 9 y 

ryF7^;^fei, M)7x^M^yM 
ens. 



[0019] — #K-r±. «*rf. B>«tgiitt^ifcs 

(1R-750, IRG-002, 1 PG-003, 1 
RG-02 2, IRG-0 23, IRG-8 20, CY 
-2, CY-4, CY-9, CY-20) . 
Sm^tiM (PA-001, PA-1 00 5, PA- 
1 006, S1R-1H, SIR-128, SIR- 
130), m±^M7 4 (IRF-7 
00, IRF — 770, 1 RF-800, 1 RF-90 
5, 1RF-117 0) «*SWrc#5tf* ±E«*L 

[oo20l^t *^j»gMxa9tt i gigfctt-cfc < 2 

ss£x±q to^sfr uttt«i-a - * t pt^-c*, *> x 

[0021] *#H8»JRflyXtf^-5B.v^7 y^&KH 

mzm&vxmt>fiz>h<Di>K ^^ywtLt© 

feHtf^FBSJ&iS^lc Jg^ftfefi fc ft* J: 5 lc-j8 
[0022] ^^^sw«^^reo«f^W^:r± 

y#~#*-h$j^ ; *fvi^** y t^-Kft^r^ 
y^mig; #y ^f-i/y, sKy.SMbtr^/K tfyisfcir 
= y ^>-ft ^<o# y ^ n,*/«jB .; # y m^i^ # y >>> 

nt"U^ft^(D2Ky^-W7^^^Jig ; jKy — /U 
^Hte^S^-Cfett^ ±ElSSo«J|g^m^T. 2 

[0023] ^ttexoSKtt^O^. HS±©ffl^$r 

y^mitv ^y^w^jig. sKs^x^^ig (p 

03^:UTti^Tot>o^rf^>4x^ o WxrX, 2, 2- 

—^A] y l, 1 -e^ (4-1: Kn^>7x^;i/) ^ 
^>-. 1, l-if^ (4-t Yxi^y^^jv) is?* 

2, 2-fcT;* (4-t Kn^>-3, 
^f/U7x^;U) /D^'y, 2, 2-tT^ (4-tKo 
^r>— 3, 5-^0^7x^/1/) ^n^V x 2,2 — 

( 4 - t K n ^i/- 3 - ^ f ;V7xr:;V) /d/n* 
>\ (4 — t Ko^>7^^v) ^/W^^K. tf^ 
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1 



(4-t Kd^tS/7x^) Xfrfr^XhZ* £f£L 
T/^V^-CfoD. ¥fiC\?X7*S— S\s&±&£t-tZ> 
[0 0 2 5] T^V^mmtVXtt^ *99VA&*1- 

^Wmttft* ^Sr 5 o %BUb^tfflte 

0**) T^y wK hyct^uv^ 

G<*) r^y k ^xy^H^f hy 
{oo26] ttft^AMJBi: urr±. tft^w 

[ 0 0 2 7 J ^K^JS^fi^^^lC^^coT 

msmmis m{^±M, mtvimw®. fm 
tomtfm. as®^ 7\"*im. 

[0 0 2 9] ±mim<OjmtVX, *—&^7yy? 

y a >^*wnm^m^7\s*&z^\my s*— 



[0030] ^j£&K«<oE?ttlc t»P)<o$yiEttfc < . 

>?y y?RTfmft&wnm&fe&te¥mmc&ttz>& 
nm±mm^^mv^-^>'fy^^Rx^^m 

[003 1] 

*&mtei>tzi*)Tmm]fom\z£oxmm 
&mMmtt$*m&tiM<D rNDH- 3 0 0 aj %$im 

LJ IS K 7 10 5lc&^-C«!)£U 0MSi§^d: 
^®!ffj?rtt®cO ruv-3 10 0PCj ^^fflU J 
I s K 3 1 0 6k:S^v^a^tfco HJfcfcHcfcvvc 

[0032] mmw 1 > ^^^e-^-rcm^tt 
ms^LT^^^y/^^^/vi ooai^ ^-r^v^ 

7f^^77W7- rcX-GLF- 2 1 J (tt^ 

#tt0*«^, j&-*>^r* 33. 3%, #y^ 

Tlt3 0ppm) „ ^iSaitR^I K a y a sorb I 
RG-022 i&mtmft^ttM) ^40ppm, 

[0 0 3 3] ro^lc^MM^: UT^^^- 

hyxyWi-O. 2^^H)bffi^L^ m^r. 
SSiS 3 mm 1 4 6 J: 5 ICRS t fcBSlcftA U 6 0 

wx 2 i%r$im*fto xm&z^T z ^r. fttmmm 

*<D&te0. 10 8 g/m 2 . *^j®KiR^S«0. 

[0034] mmw2> m&mmtLx* 

— rcX-GLF-2 1J $:90ppm (^-^^7 
^attt:3 0ppm) % *^i®ajR^JKa y a s o 
rb I RG-0 02 (&*{£m££&VM) *1 00 

<DmtX0. 1 0 8g/m 2 . #^KJtRSI<OS:Wt0. 3 
6g/m 2 

[0035] (n^3> (&a 
{ktm^tm soy* hi 2 8 5 z) 6 os&£¥js 
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B (*A^^:^tt® /<^7>r H 2 85.Z) 10 

0U\C±&<D®ft&& 3 7. 5ppm 7 
£ LTtt 1 5 p p m) , & 7 

SSDO^y/7^^Ofitt0. 054g/m 2 , 
mWSi^Momti 0 . 2 52g/m 2 ^45 0 

[00 3 6] <55}6034> jt**!>A4MB (ft&ft^X 
g£t^#tfcE *^-<5>*;*B) 1 OOfc 
-7?y*ir97hW-*— rcx-GLF-2 1j £6 



Oppm fcfr— 3)>yy7^^^UXHt2 0ppm) . ^ 

*V»mLM *V^2*6 5p pmS&taLT. 

^— Tftfrbfcft, T^£JflV*TJ¥ffij&#U ©2 3 

OfiWtO. 07 2g/m 2 . *^«Kte^<DattO. 2 
3 4 g/m 2 

[0037] 5 > &nmm&aic?-sr?*<3 & 

1 3 0 p p m&m Lfc«#tt3SJMI 3 .t®Kfcfr4v\ 

7y^«ll0. 0 5 4 g/m 2 . ffc**J«Jfc&I<Olir± 
0. 4 6 8 g/m 2 £#£ 0 
[0 0 3 8] 



1 RG-002 



v-tr* [n, N-tr* l4-iW-Asr$jy= 

N— [4- [N, N-lf;* (4-^^/VT^/ 

Si 6-&?*7jU*ti- (4, 5— tf-^**;* 
T^!)7) ^^^S^A^n^T—^ 
4, 5-**#*^T=J/- (3, 6-*** 

4, 5-*9 9*tXZf'?A*?*- (3, 
^^r^7xn;l,ft) ^>/W?A7^n^ 



[003 9] Qti&m i ) ury * * y 

R*?7H 0 025. ^ftSMKffilK a y a s o r b I 
RG-02.2 (B*4tm&&:£;tiM) £4 0ppm. cF 

^Kayaset Blue A-2R1 1 p pm> K 
ayaset Red A — 2 G 14ppm % Kaya 
se tGreeo A— B 5 p p nu K a y a s e t 

Ye 1 low A— G 3ppm (fiUb!fe*H»^T 0* 

V\ «^ 3 mm«» *ttB5SfSDC*^S 
'»tt*|O*tt0. 14 4 g/m 2 , |feftG>£iHH10. 
118 8 g/m 2 £ft£ 0 

[0 0 4 0] <WR«2> flMMUGH Ka y a s e 
t I RG - 0 2 2 (01$: 1 0 O p pmlCfHUM 

fco *it^S9^^»a«j»©swt. o. 3 6 o g 

/m 2 , Sft£>£thftttO. 118 8 g/m 2 £fc£ 0 
[004 I] 0ttfcfll3> ^^7y^^77W 
^OM3 0 0ppm tt-*y^7jr^ttttt 
1 0 0 p pm) fcXJELfcK*ttSBft« 1 ^f^fil^fT* 
V^fiW 3 mmO*|J©Kfr#fco ¥JfcSfB3 0 
^7y^©i(l0. 3 6 g/m 2 . ^MCGM^ftlA 




9. msmmmz.xx^ 



0 1 44 g/m 2 £#5o 

2. 2% 
ftV\ 

[0042] <tt«M4 > ft^SftfflKlK a y a s e 
t I RG-0 0 2 (B*fl3B*^aS) frlOOp 
P mftffi LifcJSWmifctM* 1 Htt£*T&V\ fif3m 
m<0#|g«£#fco ¥ttS»3 9 ©**HIBMW««>*tt 
0. 3 6 g/m 2 , Sk3H<Z>£»fittO. 118 8 g/m 

[0 0 4 3] ttfcRfl5)«MtS«»l:Ka7a8e 
t I RG-0 0 2 (0*{bl8£^£ti3g) ?r220p 
P mffiffl Lfc«#ttJt«« 1 £ mmtzft&\ tSS 3 m 

0.792 g/m 2 . SS^fttfiO. 1 1 8 8 g/ 



m 2 

[00441 <Jt«0!6> ^y^77^^77 h# 
9*7-©fi^3 0 0ppm (^y^^^^LTtt 

i o o p p m) moe iritsiftnm&m 2 f^tasicfr* 

V\ «V3mm<D&flg;Kfr#*: 0 >K 
y/77^(OM0. 3 6 g/m 2 % fl^MMOIOft 
ttO. 3 6 g/m 2 £ft£ 0 £#*8»*frW«Lfc* 



-5- 



« 

A 

► 



[0 0 4 5] 0t$fcW7> ^-#y^7^^^7^7 K>K 

Oppm) % ^ftjg!»tt£*4>fi& 5 OOp pm^^JEL 
^^HHM^2 <t^|Ctr^V\ «^3ram0^5gS 

5 2 g/m 2 . ^ftwmm\<oms.i \ s g /m 2 
z>o ±ytsmmm^m^vtzt^^ 3. 9% (%-?*> 

[004 6] Ottfc0!! 8) # y Kffiflg (#A 

fl^tfc££3fc& /?y7^ M 28 5Z) 10 0»|C % 

0.4 68 g/m 2 £ft£ 0 

[0047] Otsego) {mxtmt 

;V2$rl 5 0p. P miJDl>t, ^u^^-T^L^c 

»fe. ^ansQo^iKKJRAosr^ o. 54 g 

/m 2 ^too 

[oo48] otsw! 1 o> mft&w&miz'V'^/us 

B50pp m^JB Lfc£Wtt)fc«« 8 t mmzftft 
»*Cffl<D*Wtl. 2 6 g/m 2 £#£ 0 

[o 0 4 9] (it$m id y /M&b§ (ftSrft^ 

^£ 3 mmOW$:#/c„ 

[oo5o] otttm 2> y^ji (fts:^ 

*fcK -X^^^B) 100«lfKayaset 
Blue A— 2R 60ppm, Kayaset R 
ed A-2G30ppm, Kayaset Yell 



ow A-G 2 3ppmfe!)DU, 

&&mm% r> <D&m<D&mtK. 0.271 

2 g/m 2 

[0051] 1 3) &3ft£K a y a s e t G 

r e e n A— B 2 3 p pm, KayasetBlue 

A-2R 1 5 p pm, Kayaset Red A— 2 
G 4 5 p pm, Kayaset Yellow A— G 

8 p pm\c&&\s±&jttxtmmi i tmm\cn%*\ 

^2mm<Dl8flg;&&#*: 0 )|M£®S^ !? <D&#<D^ff 
0. 2 1 8 4 g/m 2 £#5* 
[0 0 5 2] (it«^|14> Sfe»(0>6^9^ ^-3j?V 
-fyy^^yV h#y-sr— TCX-GLF-21J £3 
Oppm W-^yy7^^ £ LTtt lOppm) Jfll^ 
*«#ttJt«0j|l 1 £P3*§Stt:fr*V\ *^2mm<D««g 

¥ttfi^(S»)<0^-sK^7^^0l:no. 
0 3 6 g/m 2 

[0 0 5 3] 3Btfm~4XT«ttt«l'-l 3<D#— # 

[0054] #^i&&4X#J£ 1 5 O p pm»IUf$ 
3mm©^!l^fW^^y t^ME&ffittU 7 00 
— 1 4 0 0 nm<0<SfflrtT?^/h3fe^Sii^$r^-m^r^ 
^<9ft;g<03fc*ISi^£&t*6 0 0 nm^<D3fo&§@j§sp5£: 
^^Sth-cai^U. * 2 IC^ Lfc. (#y 

y h^^f^^fc^nn^ 1 1 mmicn 

) 

[0055] 
[^1] 
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. 0 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

TOO 5 61-33 



1 

2 
3 
4 
5 



OJ08 
0.108 
0.054 
0.072 
0.054 



0.36 



0.36 
0.252 



(DOM 



IRG-022 
IRG-002 



IRG-022 
IRG-022 
IRG-022 
IRG-002 
IRG-002 
IRG-002 
IRG-002 



3 '3 »/*■? Jli? 



0.036 



0.144 
0.360 
0.252 
0.234 
0.468 



0.144 
0.360 
0.144 
0.360 
0.792 
0.360 
1.800 
0.468 
0.540 
1.260 



(g/n 2 ) 



0.1188 
0.1188 

0.1188 
0. 1188 



0.2712 
0.2184 



10057] 
K2] 



(%) 



27.4 
26.0 
28.1 
33.5 
35.2 



27.8 
25.9 
2.2 
26.2 
23.2 
1.2 
3.9 
31.0 
34,1 
35.6 
91.1 
21.2 
36.4 
63.8 



B» 



(%) 



24.0 
19.9 
28.8 
32 . 7 
35.9 



35.1 
22.5 

28.7 
18.5 



30.9 
33.6 
3S.3 
87.3 
55.9 
63.1 
69.1 





700 ~14G0nnrC||/J\ 
M (n ra) 


(%) 


$[:f|600nm 
(%) 


IRG-022 


10 9 5 


0. 1 


7 5.8 


IRG-0 0 2 


9 7 3 


11.8 


70. 3 




9 1 1 


0. 4 


2 6. 8 




93 5 


3. 8 


3 5.3 




8 0 8 


0. 2 


60. 5 



[0059] ii-2j:»)> mnmLWMtczmzmn 

m^^h<>x\f^tci6tz:t^hfh^ 0 m3~4£ 

^ 1 6 0 OnmJ^^ffllC&S^ft^J&Wtf— ^ 
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[0060] 

jr^j & 4^flta wttwiB i^jfian u-c . s mums £ffr£ 



10 3] ^S«3 ^«:i5e«8(D*^aa^^»^ii» 
[04] itftttl l-l .2©*|K«B***JtoB&fc 



